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* Markov Inequality

If X is a random variable and if p (x > 0) = 1then p(x >1t) < # ’

for t >0
proof :
case "1" : if x is a Continues random variable with a p.d.f f(x)
since P(X=0)=1- f_oooof(x)dx =1
f(x)>0 forX=>0
=0 OW

(00]

E(x) = j xf(x)dx = ]txf(x)dx + fooxf(x)dx > jooxf(x)dx > Jmtf(x)dx
0 0 t t t

~EM)= [T tf()dx - E(x) >t [ f(x)dx

E(x) >t p(x =t)

: E®)
“p(x=>t) < "

case "2" : If X is a Discreet random variable with a p.m.f. f(x) by the same
method.

** ChebyshV's Inequalities

Let X be random variable where V' (x) exists, then :

v
1- pr[|X —ul =t] < t(f)

2- prllx—ul<t]=1-

Note:

V)
iz

74 .
2- 1- % is called the lower bound of p(Jx —u| =>t).

1- is called the upper bound of p(|x — u| = t) .

proof:

1- VX)) =E[(x—w)? =0




Lety=(x —uw)?=>0->E(@)=E(x—pw)?*=V(x)=0

by Markov inequality , we get

E
p(y = t?) < 22

2- p(A°) =1-p(4)

V(x)

Pllx —pl = t*] =1 =pllx —pl <t*]<—3

V(x)

pllx —ul <t’]=1- 2

Example (1).
If x~ unif.(—V3 ,v/3)then:

a- find the upper bound of p [Ix —ul = %]
b- find the value of p [lx —ul = %]

sol.

1

o L
0

o.w

E(x?) = f_\/jgxz%dx = %[\EZ - (—\/52] =1

SV = B [E@]




=G+
3
- 2V3

= 0.134

Example (2)

2x

Given ap.df., f)=|o for0<x<3
0

o0.w.

a- find the lower bound of p(% <x< %)

b- find the value of p(z <x< %)

sol .: a-since L.b.=1-— @

3 2x 2

E(x) = j X. dx = — x°]3
.9 27 © 70

E() = 5 (27-0) = 2

3
, 2x 2

e = [ x5 dx = o xR
. 9 36 °°

- L @) =2 =45
g BD=7 =%

2V (x) = E(x?) — [E(x)]?




5 11 5 11
p(z<x< T) = p(Z—2<x—2< 7—2)

3 3
=p(— ;<x—-2<7)

3
=p(lx =2 < )

t=2
4




